Introduction. Diabetes is associated with a lower quality of life (QoL). Insulin therapy is perceived as an additional factor affecting QoL. The objective of this study, using standardized tools, was to evaluate to what extent insulin treatment has an effect on QoL in diabetes. Materials and method. 60 diabetic patients treated with insulin and 90 with oral drugs, all aged over 30, were included into the study. To assess the QoL of patients, SF-36 v.2 and WHOQOL-BREF questionnaires were used. In addition, demographic data were collected. Results. Insulin treated patients had a significantly lower Mental Component Score in SF-36 v.2 questionnaire. No significant differences between the two groups were found in the components of physical domain of SF-36 v.2 and in four domains of WHOQOL-BREF questionnaires. Insulin therapy was significantly associated with lower educational level. The strongest association with QoL in both questionnaires was found for professional activity and age. Conclusions. The results of this study indicate the need for psychological support for patients with diabetes treated with insulin to improve their mental coping. Diabetic patients should also be advised to continue their professional activity for as long as possible due to its important role in maintaining QoL.
INTRODUCTION
During the last decades, the burden of diabetes has become one of the most important public health challenges worldwide. The number of people with diabetes is continuously increasing and its prevalence has even exceeded previous expectations [1, 2] . Diabetes is associated not only with an increased risk of diabetes-related complications, but also with a higher prevalence of mood disorders, including depression, as well as with a reduced quality of life(QoL) [3] [4] [5] . QoL can be perceived as a multidimensional functioning in the surrounding world on the physical, mental, social and environmental areas [5] . The interest of the scientific world with the QoL assessment in diabetes dates back to late 1980s, and the number of publications considering QoL in the diabetic population has also increased remarkably in the last decades [3] [4] [5] [6] [7] [8] [9] [10] . In the assessment of health-related QoL in diabetic subjects many questionnaires can be used, including generic [World Health Organization Quality of Life (WHOQOL), Short-Form 36 (SF-36), EuroQoL5-Dimension (EQ-5D),Beck Depression Inventory (BDI), Hospital Anxiety and Depression Scale (HADS), Well-Being Questionnaire (W-BQ)], and the diabetes-specific tools [Diabetes Quality of Life (DQOL), Audit of Diabetes-Dependent Qualityof Life (ADDQoL),Diabetes Treatment Satisfaction Questionnaire (DTSQ), and Problem Areas in Diabetes (PAID)]; obviously however, none of them is perfect [11] [12] [13] . In addition, it should be remembered that QoL is a very subjective phenomenon [6] .
Many factors can affect a QoL in diabetic patients. Diabetes itself is perceived by patients as a challenge and considerable burden in their daily life. People suffering from diabetes should follow recommendations regarding diet and physical activity, they must remember to take antidiabetic medications, and also the self-monitoring of their blood glucose level, which requires pricking their own fingers. Thus, not surprisingly, diabetes is associated with a lower QoL [3] [4] [5] . It should also be kept in mind that type 2 diabetes is a progressive disease and in its course stepwise intensification of treatment over time is required, beginning usually from monotherapy, through 2-3 different oral drugs, up to insulin treatment in different regimens, with or without concomitant medications [14] . In everyday clinical practice the need to initiate insulin therapy is frequently perceived by insulin-naïve patients as a factor deeply disturbing their current lifestyle. They are afraid of injections, hypoglycaemia and weight gain, they are also worried about playing their social and family roles. Despite these concerns, most of the evidence indicate that initiation of insulin therapy usually does not deteriorate QoL; however, in different studies different questionnaires were used, and in many cases the results are not fully comparable due to different sensitivity and specificity of the questionnaires used [6, 15] . Among the factors deteriorating health-related QoLin in diabetes, the presence of long-term diabetic complications and episodes of hypoglycemia can be pointed out [4, [15] [16] [17] . 
OBJECTIVE

MATERIALS AND METHOD
150 patients with diabetes, aged ≥30, treated in an outpatient setting in four centres: NZOZ Beta-Med in Rzeszow, Provincial Subcarpathian Hospital name of John Paul II in Krosno, NZOZ in Świerzów Polski, andSPZOZ in Jedlicze, were included into the study. All the centres are localized in the Podkarpackie (Subcarpathian) province in south-eastern Poland. Among the study population, 60 patients were treated with insulin, with or without additional oral medications, and 90 patients were treated with oral drugs or diet alone. All patients completed SF-36 v.2 and WHOQOL-BREF questionnaires. The first consisted of 36 questions in 2 scales: physical and mental, divided into eight domains addressing physical functioning and role, bodily pain, general health, vitality, social functioning, mental health and emotional role. The second has 26 questions addressing somatic, mental, social and environmental areas of functioning. In both questionnaires, the higher the score, the better the QoL. Both questionnaires are not diabetes-specific. Despite this limitation, they are considered as useful tools for assessment of the general health status and health-related quality of life among patients with diabetes [11] . Also demographic data: gender, age (4 groups: 30-39, 40-49, 50-59 and ≥60 years), place of residence (urban vs. rural), level of education (basic, vocational, secondary or higher school) and professional status (active vs. non-active) were obtained. Demographic characteristics of both groups are shown in Table 1 .
Statistical analysis of the data was performed using SigmaPlot for Windows, version 12.5 (Systat Software Inc., San Jose, CA, USA). Numerical data were presented as numbers. The continuous data comparing 2 groups of patients were analyzed using an unpaired two-tailed Student's t-test or by a Mann-Whitney rank sum test where appropriate. The categorical data were analyzed using χ 2 test. The associations between insulin treatment, demographic factors and quality of life were assessed using Spearman rank order correlation test. A P value of <0.05 was considered statistically significant.
The study was approved by Institutional Review Board at the University of Rzeszow and by all appropriate administrative bodies. Before completing the questionnaires, all study participants signed informed consent forms. Permission to use both questionnaires was obtained from the copyright holders.
RESULTS
SF-36 v.2 questionnaire.
In the Student's t-test analysis, patients treated with insulin had a significantly lower mean score in the summary of mental components, compared to patients on oral drugs or diet alone, p=0.034 (Fig. 1) . Other results in the mental domain were also lower in the insulin group, but they did not reach statistical significance. No significant differences were found between the 2 groups in the components of the physical scale.
In the Spearman rank order correlation analysis, treatment with insulin was inversely associated with educational level (R=-0.220; P=0.007). Patients with basic or vocational level of education were almost 2-fold more likely to be treated with insulin (OR [odds ratio] 1.968, [95% CI [confidence interval] 1.005-3.854; P=0.047), compared to subjects with secondary or higher educational level. No other associations were found for insulin therapy. Among demographic factors, the strongest correlation with QoL was found for professional activity, predominantly among the physical components, but also with vitality and social functioning. Age was inversely correlated with the majority of physical components, and also with vitality. Male gender was associated with higher scores in physical domain, while it was inversely correlated with general health. Urban place of residence showed correlation only with physical role, while higher level of education was associated with higher scores in both physical and emotional roles (Tab. 2).
WHOQOL-BREF questionnaire. Student's t-test analysis did not revealed significant differences in any of the 4 domains of the WHOQOL-BREF questionnaire between insulin and oral/diet treated patients with diabetes (Fig. 2) .
In the Spearman rank order correlation analysis, no associations between insulin therapy and quality of life were found. Among demographic factors, similar to SF-36 v.2 questionnaire, a strongest correlation with quality of life was revealed for professional activity. Also, age demonstrated significant association with all 4 domains of WHOQOL-BREF questionnaire. Higher level of education showed strong association with a higher score in the environmental domain, and weaker association with the mental domain score. Also, urban place of residence demonstrated relationship with higher score in the environmental domain (Tab. 3). 
DISCUSSION
The diabetes therapy paradigm has changed in the last decade. Current treatment goals in diabetes are not limited solely to metabolic control and prevention of acute and chronic complications, but also include preservation of good QoL [3] . Patients with diabetes are known to have a worse QoL compared with non-diabetic subjects [3] [4] [5] [6] [7] [8] . Among factors related to decreased QoL in diabetes, the presence of diabetic complications, especially advanced, and episodes of hypoglycaemia are considered to be the most important [14, 15] . Insulin therapy is also considered as a factor having strong effect on patients' functioning. Its impact is divergent. On the one hand, insulin therapy leads to amelioration of the symptoms of hyperglycaemia and to improvement of metabolic control (which, in turn, is related to lower risk of diabetic complications), while, on the other hand, it is associated with an elevated risk of hypoglycaemia, frequently leading to weight gain, and is perceived by patients as a factor limiting their social functioning. Moreover, patients also feel stigmatized by insulin and have a sense of loss of control over diabetes [6] . There are several studies evaluating the effect of insulin therapy on QoL in diabetes. In a study performed in 200 Polish patients, comparing directly QoL between patients treated with insulin and patients on oral drugs, similar to the presented results, no significant differences in the WHOQOL-BREF questionnaire were found. No other standardized questionnaires were used in this study [18] . In another study involving 37 patients with type 2 diabetes, treatment with insulin was associated with worse QoL. In this study, SF-36 v.2 questionnaire was used; however, no exact scores were provided [19] . Initiation of insulin therapy is usually associated with improvement or to have neutral impact on QoL. In a large observational study in India, initiation of insulin analogue-based treatment in 44,872 insulin naïve patients was associated with significant improvement of QoL. Also, patients switched from human insulins to insulin analogues reported improvement in QoL [20] . Similar results were obtained in a Chinese observational study evaluating the effect of initiation of biphasic insulin aspart 30 in 6,612 insulin naïve patients, or switching to this insulin analogue in 1,966 already insulin-treated subjects [21] . In a Dutch prospective cohort study, initiation of insulin glargine in both insulin-naïve as well as in insulin-treated patients with type 2 diabetes, resulted in improvement in QoL [22] . However, in a prospective, multicentre, randomized, open label, crossover study conducted in Holland, no differences were found between patients initiating insulin glargine and insulin NPH regarding QoL [23] . Initiation of insulin therapy in connection with structured education demonstrated a significant improvement in metabolic control, which was associated with positive changes in several domains of QoL [24] .
In the current study, patients already treated with insulin were involved. This therapy appeared not to be associated negatively with physical functioning, while mental status was depressed by insulin therapy. This indicates a strong need for psychological care in diabetic patients, and underlines the role of education which may be helpful for the coping of patients in this area.
Several demographic factors also appeared to have an effect on QoL in diabetes. In a French study, demographic factors such as age, gender, educational level, income and type of occupational activity were associated with QoL. Lower age, male gender, higher income and higher educational level were associated with better QoL, both in physical and in mental component score in SF-12 questionnaire. Regarding professional activity, the highest QoL was found in patients working in executive and superior intellectual professions [25] . In a mentioned earlier Polish study, higher income, lower age and male gender were associated with better QoL. Interestingly, in this study, higher educational level was associated with worse QoL [19] . In the presented study, continued professional activity (which can be associated also with higher income), as well as lower age, were associated with better QoL, predominantly in the components of physical domain in SF-36 v.2 questionnaire, and with all components of WHOQOL-BREF questionnaire. Male gender, similar to above-cited studies, was associated with higher scores in social functioning and playing roles in emotional domain, while men had lower scores in the general health domain. Similar to a French study, higher educational level positively correlated with playing physical and emotional roles in SF-36 v.2 questionnaire, and with mental and environmental domains in WHOQOL-BREF questionnaire. In the latter questionnaire, a borderline trend towards better functioning in somatic domain was also found. Interestingly, patients with lower educational level were more frequently treated with insulin. This phenomenon can be explained by better ability to cope with the burden of the disease, and possibly a greater awareness of risks associated with diabetes observed in better educated patients. Place of residence was not analyzed in earlier mentioned studies. In the current study, rural place of residence appeared to affect playing physical roles in SF-36 v.2 questionnaire, and was also associated with lower scores in the environmental domain of WHOQOL-BREF questionnaire.
The limitations of this study include lack of data regarding diabetes duration and its metabolic control. Also, no information regarding diabetes complications are provided. However, the study also has several strengths. The first is a diverse population, large enough to find 
